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, , . ,
$I\Sigma_{1}$ , ,










, Groszek-Slaman[7], [8], Slaman-Woodin[15] . , $M$
I $\Delta_{0}+\exp$ .
1.1 ( , see Slaman-Woodin[15]). $\Sigma_{1}(M)$ $\tilde{\Phi}\subseteq(Fin)^{M}\cross$
$(Fin)^{M}\cross M\cross M$ , $\Phi(X;x)=y$ .
$P,$ $NM$- $(P\subset X\wedge N\subset\overline{X}\wedge\{P,$ $N,$ $x,$ $y\rangle\in\tilde{\Phi})$ .
$A$ $f$ , .
$\exists\tilde{\Phi}\in\Sigma_{1}(M)\forall x\in M(\Phi(A;x)=f(x))$ .
, $f\leq_{p}\tau A$ .
. . $A$ $f$ $\Phi$
, $A$ ,
$f$




. , , $M$-
,
. Groszek-Slaman[8] , ,
.
, , ,
. , $x=\vec{x}$ $\vec{y}$
. , $x$
$y$ . $\{x,$ $y\rangle$ , $x$
, $y$ .
1.2 ( see Slaman-Woodin[15]). $A$ $f$ ,
$\exists\Phi\in\Sigma_{1}(M)\forall a,$ $b\in M$





1.3 ( ). $A$ $f$ ,
$\exists\Phi\in\Sigma_{1}(M)\forall a\in M(\Phi(A;a)\downarrowrightarrow(\{x,$ $y\rangle\in arightarrow f(x)=y))$ .
, $f\leq\tau A$ .
$1.1$ . $\leq\tau\Rightarrow\leq_{i}\tau\Rightarrow\leq_{p}\tau$ . , $A,$ $B$ , $A\leq\tau^{B}\Leftrightarrow A\leq_{iT}B$ .
1.4. $P(A)$ $A$ $M$- , $N(A)$ $A$ $M$-
.
12. $A,$ $B$ , 2 .
1. $A\leq\tau B$ ,
2. $P(A),$ $N(A)\leq_{pT}B$ .
15( ). $M$ $\mathcal{D}^{M}$ $\mathcal{P}(M)/\equiv\tau$
53
. , $\mathcal{P}(M)$ , $X\equiv\tau$ $X\leq\tau Y$ $Y\leq\tau X$
.
1.3
1.6 ( ). $M$ $X$ , $a$ $Xra$ $M$-
.




1. $1\triangle 0+\exp$ ? ,
?
1.1 (Chong-Qian-Yang[6]). PA , $a\in \mathcal{D}^{M}(\geq$
$\deg(\mathbb{N}))$ .
, .
1.8. $S\subseteq \mathbb{N}$ $s=\deg(S)$ $s\in \mathcal{D}^{M}$ .
, . $M$ $\mathcal{D}_{N}^{M}$ .
. $\mathbb{N}$ $S$ $\mathbb{N}$ . , , $b>\mathbb{N}$
. $M$- $a$ , $a\subset \mathbb{N}$ ,
$m= \max a$ ,
$m\in \mathbb{N}rightarrow\exists n\in[m, b]y\in S$.
. $a\subset\overline{N}$ .
Chong-Qian-Yang , $\deg(\mathbb{N})$ .
, .
54
1.2. $s\in \mathcal{D}_{N}^{M}$ ,
$r\in \mathcal{D}_{reg}^{AJ}$ . ,
$\forall s\in \mathcal{D}_{N}^{M}\exists r\in \mathcal{D}_{reg}^{M}(r’\geq s)$ .
. $\deg(S)=s$ $S\subseteq \mathbb{N}$ . $\sqrt{}:\mathbb{N}arrow M$ . ,
$R=\{\langle\check{i}, S(i)\}$ : $i\in \mathbb{N}\}$ . $a\in M$ $R(a$ $\mathbb{N}$- $M$-
. , $r=\deg(R)\in \mathcal{D}_{reg}^{M}$ . ,
$x\in Srightarrow$ $i\in \mathbb{N}\langle\check{i},$ $S(i)\rangle\in R$ .
, $S\leq\tau R\oplus \mathbb{N}$ . . $M$- $a$ ,
$\max a\not\in \mathbb{N}$ , $a$ $\mathbb{N}$- ,
. , $i\in Srightarrow(p_{R}(i))_{1}=1$ . , $p_{R}$ $R$ , $R$-
.
, $R\oplus \mathbb{N}\leq\tau R’$ . $\mathbb{N}\leq_{pT}R’$ . , $x\in \mathbb{N}rightarrow p_{R}(x)\downarrow$
2. $\mathcal{D}^{M}$ $\mathcal{D}_{N}^{M}$ ?
1.3 (Chong-Qian-Yang[6]). $M$ PA . , $\mathcal{D}^{M}(\leq$
$\deg(\emptyset(N)))$ $\mathcal{D}^{M}(\geq\deg(\mathbb{N}))$ .
$X\in SSy(M)$ $M\models X\leq\tau \mathbb{N}$ , $\mathcal{D}_{N}^{M}\neq \mathcal{D}^{N}$ . ,
low , $M$ $\mathbb{N}$
? .
19( ). $\circ$ : $\mathcal{D}_{N}^{M}arrow \mathcal{D}_{N}^{M}$
$a^{o}=brightarrow\exists A,$ $B\subseteq \mathbb{N}(\deg(A)=a\wedge\deg(B)=b\wedge \mathbb{N}\models\deg(A)’=\deg(B))$ .
, .
3. .
1. ( ) ?
2. ? , $\forall S\subset$
$\mathbb{N}(S<\tau S^{o}<\tau S’)$ ?
55
3. $M$ , $M$ $S\subseteq \mathbb{N}$ $\Phi(S)\subseteq \mathbb{N}$
$\Phi$ ,
$\forall S\subseteq \mathbb{N}\models S<\tau\Phi(S)<\tau S’$
$\mathbb{N}$ ?
4. $X\in SSy(M)rightarrow M\models X\equiv\tau^{\mathbb{N}}$ ?
14. 3. , ,
.
. $S\subseteq \mathbb{N}$ . low . $\Phi$
$S$ $\mathbb{N}$ $S$- ,
. $S\geq\tau N$ ,
. , $\mathbb{N}$ $S$- $M$ $S$-
, $M$ , $S$- . , low
, .
. , .
1.10. $M\models\neg I\Sigma_{n}$ . , $K$ $l$ -
.
$\forall i,j<l(i<jarrow\emptyset<\tau Kra_{i}<\tau^{K}ra_{j}<\tau^{K)}\cdot$
$\{a_{i}\}_{i\in l}$ . $l=\mathbb{N}$ , , $l=M$
, .
15 1. $M\#I\Sigma_{n}$ , $\deg(\mathbb{N})U\deg(\emptyset(N))$ .
2. , .
. (1) $I_{i}$ $\Sigma_{n+i}$ , $b_{i}$ . $a_{i}= \sum_{J<i}b_{j}$
. , $I_{i}+a_{i}$ $\{x+a_{i}:x\in I_{i}\}$ . ,
$K= \bigcup_{i\in\omega}(I_{i}+a_{i})$
.
(2) $M$ , $a\in \mathcal{D}^{M}$ , $\mathcal{D}^{M}(\leq a)$ .







2.1. $T_{1},$ $T_{2}$ , $\Gamma$ . , $T_{2}$ $T_{1}$ $r$- ,
$T_{2}$ $\Gamma$ $T_{1}$ .
$RCA_{0}$ , PRA
.




2.2. $\mathcal{M}$ $\mathcal{M}’$ $\omega$- , $\mathcal{M}$ $\mathcal{M}’$ ,
.
, $\mathcal{M}=(M, S_{M}),$ $\mathcal{M}’=(M^{l}, S_{M’})$ , $M=M’$ $S_{M}\subseteq S_{M’}$
.
2.1 (see Simpson[13]). $T_{1}$ $T_{2}$ $\omega$ -




2.2 (Harrington). $WKL_{0}$ $RCA_{0}$ $\Pi_{1}^{1}$ - .
2.3 (Brown and Simpson[l]). $RCA_{0}+\Pi_{\infty}^{0}$ -BCT $RCA_{0}$ $\Pi_{1}^{1}$ - .
57




Un $\dot{\ovalbox{\tt\small REJECT}}q=\{\forall X\exists!Y\varphi(X,$ $Y)$ : $\varphi$ . $\}$ .
2.5 (Simpson- - [14]). $WKL_{0}$ RCAo niq- .
2.6 ( [17]). $RCA_{0}+\Pi^{0}$ -BCT $RCA_{0}$ niq- .
2.7 ( [in preparation]). $RCA_{0}+$ COH $RCA_{0}$ Uniq- .
, [in private communication] , explicit
$\alpha$ , $RCA_{0}$ $\Pi_{1}^{1}$ - niq-
. , [in private communication]
.
5. $T\supset$ RCAo , $T$ $RCA_{0}$ $\Pi_{1}^{1}$ - Uniq-
?
6. $T$ $\Pi_{2}^{1}$ . $T+\ovalbox{\tt\small REJECT}\Sigma_{n}$ $|\Sigma_{n}$ -{ , $m\geq n$
$T+|\Sigma_{m}$ $|\Sigma_{m}$ Uniq- . , $T+|\Sigma_{n}$ $|\Sigma_{n}$ Uniq-
?
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